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BRIEF ASSESSMENT
PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: BEVINS POND DAM
Inventory Number: CT O

State Located: CONNECTICUT

County Located: MIDDLESEX

Town Located: EAST HAMPTON

Stream: POCOTOPAUG CREEK
Owner: BEVINS BROS. MFG. CO.

Date of Inspection: JULY 7, 1
Inspection Team: PETER HEYNEN, P.E.
HECTOR MORENO, P.E.
TIMOTHY KAVANAUGH
ROBERT JAHN

The dam, completed in 1898, is an earth embankment with a total
length of approximately 500 feet, including a 21.6 foot wide
masonry rectangular weir spillway near the center of the dam.
Above the spillway crest, permanent stop planks backfilled with
gravel raise the pond level 1.6 feet.- The top of the embankment is

approximately 12 feet wide and 4.6 feet above the top of the stop

planks. The dam is 26.7 feet in height above the spillway channel,
which passes under the Bevins factory. ‘With the pond level to the
top of the dam, the dam impounds approximately 240 acre-feet of
wvater. At the right abutment of the dam is an abandoned grass
emergency spillway which is blocked by an earth berm. A 24 inch
low-level outlet passes through the embankment to outlet at the toe
of the spillwvay wall and is operated from the gatehouse adjacent to
the spillway. From the left gatehouse a 36 inch penstock passes
through the embankment to the factory building as a supply line for
a water wheel. This water wheel is no longer utilized but some
water is drawn for manufacturing purposes by a small electric pump.
A 3' x 4' concrete intake structure, located near the left abutment
of the dam, is utilized by a diesel engine powered pump to supply
water for fire protection for the factory.

Based upon the visual inspection at the site and past perfor-
mance, the project is judged to be in fair condition. However,
there are items which require maintenance and/or evaluation, such
as irregularities and protection of the upstream and downstream
embankment slopes.
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In accordance with the Army Corps of Engineer's Guidelines,
Bevins Pond Dam is classified as a high hazard, small size dam. The
test flood range to be considered is from 1/2 to full Probable
Maximum Flood (PMF). The test flood for Bevins Pond Dam is equiva-
lent to full PMF. -Peak inflow to the reservoir at the full PMF is
3800 cubic feet per second (cfs); peak outflow is 3700 cfs with the
dam overtopped by 2.5 feet. The spillway capacity with the
reservoir level to the top of the dam is 250 cfs, which is
equivalent to 6.8% of the routed test flood outflow.

It is recommended that the owner retain the services of a
registered professional engineer to analyze in more detail the
adequacy of the project discharge capacity. Other items of im-
portance are repair of embankments, deteriorated masonry and
evaluation of existing outlet facilities. Recommendations made by
the engineer should be implemented by the owner.

The above recommendations and further remedial measures pre-
sented in Section 7 should be instituted within one year of the
owner's receipt of this report.

r M. Heynen} P.E.
Project Manager - Geotechnical 8
Cahn Engineers, Inc.

C. Michael Ho?é%n P.E.

Chief Engineer
Cahn Engineers, Inc.
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This Phase I Inspection Report on Bevins Pond Dam has been reviewed
by the undersigned Review Board members. In our opinion, the
reported findings conclusions, and recommendations are consistent
with the Recommended Guidelines for Safety Inspection of Dams, and
with good engineering Jjudgment and practice, and are hereby
submitted for approval.

ARAMAST MAHTESIAN, Member
Geotechnical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, Member
Design Branch
Engineering Division

RICHARD DIBUONO, Chairman
Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE )

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety 1Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon
available data and visual inspection. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available to
the inspection team. 1In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam would necessarily represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the esta-
blished Guidelines, the Spillway Test Flood is based on the esti-
mated "Probable Maximum Flood"” for the region (greatest reasonably
possible storm runoff), or fractions there of. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as
neccessarily posing a highly inadequate condition. The test flood
provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

The Phase I Investigation does not include an assessment of the
need for fences, gates, no-trespassing signs, repairs to existing
fences and railings and other items which may be needed to minimize
trespass and provide greater security for the facility and safety
to the public. An evaluation of the project for compliance with
OSHA rules and regulations is also excluded.
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PHASE I INSPECTION REPORT -
BEVINS POND DAM
i SECTION I - PROJECT INFORMATION PR

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, authorized : -
" the Secretary of the Army, through the Corps of Engineers, to o 4«
initiate a National Program of Dam Inspection throughout the United
States. The New England Division of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of dams
within the New England Region. Cahn Engineers, Inc. has been
retained by the New England Division to inspect and report on o
selected dams in the State of Connecticut. Authorization and , » P
- notice to proceed were issued to Cahn Engineers, Inc. under a
letter of April 14, 1980 from William E. Hodgson, Jr., Colonel,
Corps of Engineers. Contract No. DACW 33-80-C-0052 has been
assigned by the Corps of Engineers for this work.

- b. Purpose of Inspection Program - The purposes of the program » «
are to:

1. Perform technical inspection and evaluation of non-federal
dams to identify conditions requiring correction in a
timely manner by non-federal interests.

2. EBEncourage and prepare the States to quickly initiate
effective dam inspection programs for non-federal dam.

3. To update, verify and complete the National Inventory of
Dams.

c. Scope of Inspection Program - The scope of this Phase I
inspection report includes:

l. Gathering, reviewing and presenting all available data as
can be obtained from the owners, previous owners, the state
and other associated parties. » (

2. A field inspection of the facility detailing the visual
condition of the dam, embankments and appurtenant
structures.

3. Computations concerning the hydraulics and hydrology of the » [
facility and its relationship to the calculated flood
through the existing spillway.

4. An assessment of the condition of the facility and cor-
rective measures required.

' » ‘
It should be noted that this report does not pass judgement on
the safety or stability of the dam other than on a visual basis.
The insgection is to identify those features of the dam which need
corrective action and/or further study.
1 . ‘
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1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on Pocotopaug Creek in a
densely populated area of the Town of East Hampton, County of
Middlesex, State of Connecticut. The dam is shown on the Mgddle
Haddam USGS Quadrangle Map having coordinates latitude N 41°34.8
and longitude W72730.0°.

b. Description of Dam and Appurtenances - As shown on Sheet B-
1, the approxfmately 26.7 foot tall dam Is an earth embankment
structure. The dam is approximately 500 feet long, including a
21.6 foot long masonry spillway located approximately at the center
of the earth embankment. There is a low-level outlet through the
bottom of the spillway wall and a penstock through the embankment
to the factory building. At the left abutment of the dam a diesel
engine powered pump is used to draw pond water for fire protection
at the factory. At the right end of the dam is a 14 foot long
abandoned grass emergency spillway which is blocked by an earth
berm.

The spillway, having a crest elevation of 457.4 is a 21.6
foot long masonry weir of rectangular cross-section with 1.6 foot
high permanent stop planks. A shallow, gravelly approach channel
and a nearly vertical downstream face are other spillway features.
The spillway discharges onto a broad concrete splash apron which
funnels into a 4'x 13' rectangular concrete and masonry channel
under the Bevins factory.

The earth embankment section has a maximum height of ap-
proximately 26.7 feet and a top elevation 4.6 feet above the top of
the stop planks. It has a top width of approximately 12 feet near
the spillway and widens to approximately 35 feet at the abutments.

Hand wheel pedestal lift type gate valves control the flows
from both the 24 inch low-level outlet and the 36 inch penstock.
The penstock hand wheel pedestal 1lift, which is operable, is left
in the full open position and flow is controlled by a hand valve at
the water wheel. The diesel pump draws water through the 3'x4'
concrete intake structure only when testing the equipment and
fighting fires.

c. Size Classification - SMALL - The dam impounds 240 acre-
feet of water with the lake level to the top of the dam, which at
elevation 463.3 is 26.7 feet above the spillway channel. According
to the U.S. Army Corps of Engineers' Recommended Guidelines, a dam
with this height and maximum storage is classified as small in
s ze.

1-2




d. Hazard Classification - HIGH - If the dam were breached,
there is potential for the loss of more than a few lives and
extensive property damage to the Bevins Manufacturing Company,
located at the toe of the dam and to sections of the densely
populated area of downtown East Hampton located 1000 feet down-
stream.

e. Ownership- Bevins Manufacturing Company
Mr. Stanley Bevin
Bevin Rd.
East Hampton, CT
Tel: (203)429-3955 (Home)
(203)267-4431 (Office)

The dam was built by the Bevins Manufacturing Company in
1898.

f. Operator - Mr. Stanley Bevin
174 Cedar Swamp Rd.
Mansfield, CT.
Tel: (203) 429-3955

g. Purpose - Fire protection; primary
Manufacturing; secondary

h. Design and Construction History - There is no documented
information on the design or construction of the dam; however, the
following information was obtained during an interview with the
owner of the dam. The dam was constructed in 1898 for fire
protection and to supply water for manufacturing at the Bevins
Company. The left abutment was repaired after it was overtopped in
1938. As explained by an employee of the Bevins Co.; when the dam
overtopped, or was about to overtop, in 1938, a temporary emergency
spillway was constructed at the right abutment to prevent further
overtopping and possible failure of the dam. This spillway still
exists.

i. Normal Operational Procedures - The following operational
procedures were described during an interview with the owner. The
pond water level is maintained to the elevation at the top of the
stop logs (459) and observed daily. The low-level outlet handwheel
pedestal 1lift remains closed during normal pool. The penstock
handwheel pedestal lift remains open and flow is regulated by a
valve located in the factory at the waterwheel. When heavy rain is
forecast, Pocotopaug Lake, which is located just upstream from
Bevings Pond and is owned and operated by the Bevins Company, is
lowered up to 18 inches to increase its storage capability and
prevent overtopping of the Bevins Pond Dam. Rainfall is monitored
and data documented. Vegetation on the dam is cut when needed.

Operation procedures were explained by the owner/operator
of the dam but no documented data was available.

1.3 PERTINENT DATA

a. Drainage Area - The drainage area is 4.63 square miles of
moderately developed rolling terrain.

1-3
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b.
through

1.

2.

3.

C.

Discharge at Damsite - Discharge is over the spillway,

the low-level outlet and through the penstock.

Qutlet Works

Maximum known flood at
damsite:

Ungated spillway capacity
@ top of dam el. 461.3:

Ungated spillway capacity
@ test flood el. 463.8:

Gated spillway capacity
€ normal pool:

Gated spillway capacity
@ test flood:

Total spillway capacity
@ test flood el. 463.8:

Total project discharge
@ top of dam el. 461.3:

Total project discharge
@ test flood el. 463.8:

Elevations - Elevations are approximate National Geodetic

80 cfs - 24" iron pipe
low-level outlet
invert el. 436.9+

180 cfs - 36" iron pipe

penstock invert el. unknown

Not known

180 cfs

530 cfs

N/A

N/A

530 cfs

440 cfs

3700 cfs

Vertical Datum (NGVD) based on an assumed elevation of 459.0
at top of stop planks.

1.
2.
3.
4.
5.
6.
7.

Streambed at toe of dam:
Bottom of cutoff:
Maximum tailwater:
Normal pool:

Full flood control pool:
Spillway crest (ungated):

Design surcharge
(original design):

1-4

436.9

Not Known
N/A

459+

N/A

N/A

Not Known
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Top of dam:
Test flood surcharge:

Reservoir Length

Normal pool:

Flood control pool:
Spillway crest pool:
Top of dam pool:
Test flood pool:

Reservoir Storage

Normal pool:

Flood control pool:
Spillwvay crest pool:
Top of dam pool:
Test flood pool:

Reservoir Surface

Normal pool:

Flood control pool:
Spillway crest pool:
Top of dam pool:
Test flood pool:
Dam

Type:

Length:

Height:
Top width:

1-5

P —

461.3+ to 463.3+

463.8

1440 ft.
N/A
N/A
1700 ft.
1800 ft.

145 acre-ft.
N/A
N/A
240 acre-ft.

245 acre-ft.

12.2+ acres
N/A
N/A
22.0+ acres

23.0+ acres

Earth Embankment

4+500.0 Total
21.6 (spillway)
+478.4 (embankment)

26.7 ft.
12 ft. at spillwvay

increasing to 35+
at abutments




5. Side slopes:

6. Zoning:

7. Impervious core:
8. Cutoff:

9. Grout curtain:

10. Other:

h. Diversion and Requlating Tunnel

i. Spillway
1. Type:

2. Length of weir:

3. Crest elevation:
Top of stop planks:

4. Gates:

5. Upstream channel:
6. Downstream channel:

7. General:

j. Regulating Outlets

Low-level outlet
1. Invert:
2. Size:

3. Description:

l-6

1.4 horizontal to 1
vertical (downstream)
1.7 horizontal to 1
vertical (upstream)
N/A

N/A

N/A

N/A

N/A

- N/A

Masonry rectangular weir
21'6 ft.

+457.4
459.0 (assumed datum)

24" Low-level outlet
through spillway wall
36" Penstock through
embankment to factory
Shallow gravel bottom
Concrete and masonry

Masonry spillway wall

is near vertical. Spillwvay
channel routes under
factory. Permanent stop
planks, 1.6 foot high,
raise the normal pool
elevation to 459.0 feet.

93.7
24 in. dia.

Cast iron pipe
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4. Control mechanism:

Penstock

1.
2.
3.
4.
5.

Invert:

Size:

Description:
Control mechanism:

Other:

1-7

Hand wheel pedestal
1ift

Not known

36 in. dia.

Cast iron pipe

Hand wheel pedestal lift
fire pump intake

3.5'x 4.5' concrete intake

with trash rack
Invert 91.2
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SECTION 2: ENGINEERING DATA

2.1 DESIGN DATA

The available data consists of a brief report, submitted July
11, 1963 by Buck and Buck Engineers of Hartford, Connecticut,
entitled; "Report on the Inspection and Review of Existing Dams on
Pocotopaug Creek". (See Appendix B).

There were no engineering values, assumptions, test results or
calculations available concerning the construction of the dam.

2.2 CONSTRUCTION DATA

Approximately eight construction photographs are on file at the
Bevins factory.

2.3 OPERATIONS DATA

Lake level readings are taken daily. According to the owner
the dam was overtopped in 1938. The owner performs periodic
informal inspections of the dam. No operations records are known
to exist.

2.4 EVALUATION OF DATA

a. Availability - Existing data was provided by the State of
Connecticut Department of Environmental Protection. The owner made
the project available for visual inspection.

b. Ade?uacz ~ There was no detailed engineering data avail-
able; therefore, the final assessment of this project must be based
on visual inspection, performance history, hydraulic computations
of spillway capacity, and hydrologic judgements.

c. Validity - A comparison of record data and visual observa-
tions reveals no significant discrepancies in the record data.

®
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The general condition of the project is fair.
The inspection revealed several areas requiring maintenance and
monitoring. At the time of the inspection the pond level was at
elevation 459.0 i.e., 4.6 feet below the top of the dam with water
flowing over the stop planks.

b. Dam
Top of Dam - The sparsely vegetated top of the dam is

irregular and gradually sloping down from the spillway toward both
abutments.

Upstream Slope - The upstream slope is very steep and
irregular. Riprap is lacking at and above the normal pool eleva-
tion thus allowing wave action and surface runoff to erode the
slope (Photo 1).

pDownstream Slope - The downstream slope is irregular and
steep (1.4H:1V). Toward the bottom of the embankment to each side
of the spillway, berms exist with a somewhat flatter slope. The
grass cover on the slope is thin, especially toward the right
abutr.ent where brush was recently cut (Photo 2). There are areas of
minor erosion near the top of the embankment. Wet areas exist at
the toe of the embankment at the left abutment (Photo 4) and to the
right of the spillway (Photo 3). Trees and brush are growing on the
right abutment.

Spillway - The masonry spillway crest and stop planks are
in good condition although the steel stanchions are somewhat
deteriorated. The approach channel has been backfilled and graded
with gravel to the top of the stop planks. No obstructions of the
approach channel or crest were observed. The concrete training
walls adjacent to the spillway crest are cracked, with openings up
to 1 inch (Photo 7). The right wingwall showed minor seepage from
the masonry joints in the area where it abuts the masonry spillway
wall. No seeps could be observed from the masonry.spillway wall due
to the water flowing over the top of the stop planks. Grass is
growing from the joints of the masonry wingwall (Photo 5).

Emergency Spillway - Soil has been placed in the emer-
gency spillway thus preventing flow from entering the channel.
Trees, up to 8 inches in diameter, and brush are growing within and
on the embankments of the emergency spillway channel.

c. Appurtenant Structures - The low-level outlet gate operated
casily although it 1leaks slightly allowing a 1 inch deep flow
through the 24 inch pipe. The penstock gate could not be operated
because the key was removed from the wheel to prevent accidental
closure. The penstock is controlled by a valve at the water wheel
within the factory building. T™his valve is functional although it
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leaks slightly from the handle stem. Both the low-level and
penstock hand wheel pedestal lift gates arc protected by individual
gatehouse structures. The service bridges to the gatehouses are in
good condition. The concrete deck of the spillway bridge is badly
deteriorated and the steel reinforcing is exposed and rusting. A 6
foot chain 1link fence with locking gates prevents trespassing. The
gatehouses are in need of paint.

From the area of and below the spillway channel bridge
there are four 5 inch diameter clay pipes protruding from the
masonry walls of the spillway channel. From the right wall there
are three pipes. Two of these pipes are dry and the third, which
appears to be a toe drain for the right side of the dam, had a flow
of 1.25+ gpm at the time of the inspection. The left wall has one 5
inch clay pipe under the bridge which appears to be a toe drain for
the left side of the dam. This pipe had a flow of 0.65+ gpm at the
time of the inspection. Plow from the two pipes, which seem to be
toe drains, appeared clear. However, residues of orange clay-like
matter 2-1/2 inches thick in the right pipe and somewhat less in the
left pipe were observed (Photo 8).

d. Reservoir Area - The area surrounding the pond is generally
residential with some lake front houses on the north and west
sides. The Bevins Manufacturing Company is located at the toe of
the dam. Lake Pocotopaug, a much larger lake, is located just north
of the pond.

e. Downstream Channel - The downstream channel is a concrete
and masonry rectangular flume which passes under the Bevins factory
building and back into the natural streambed of the Pocotopaug
Creek (Photo 6). It was not possible to inspect the section of the
channel under the Bevins building.

3.2 EVALUATION

Based upon the visual inspection, the project is assessed as
being in fair condition. The manner in which the features identi-
fied in Section 3.1 could affect the future condition and/or
stability of the project is as follows:

1. Due to its steepness and the lack of riprap, erosion of the
upstream slope will continue.

2. Water can collect in the cracks of the concrete spillway
training walls thus making it susceptible to further dete-
rioration by freeze-thaw cycles.

3. Sloughing of the downstream slope could occur, due to its
steepness.

4. The thin grass cover on the dam will not prevent further
erosion by surface runoff.

5. The emergency spillway may not operate properly if the pond
level rises to an emergency stage.
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Stanchions supporting the stop planks will Eurther
deteriorate resulting in possible failure.

Wet areas at the toe of the dam are an indication of seepage
through the dam.

Trees at the right abutment of the dam could be uprooted,
causing damage to the dam and tree roots could provide
seepage paths through the dam.

Further deterioration of the spillway bridge deck could
compromise its stability.

When the penstock valve in the factory building is in a

closed position, the penstock pipe is under a constant head
of water.
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SECTION 4: OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 OPERATIONAL PROCEDURES

a. General - Lake level is observed daily, but not documented,
to maintain the water elevation to the top of the stop planks (el.
459). When heavy rain is forecast Pocotopaug Lake and Bevins Pond
water levels are drawn down as much as 18 inches to provide
additional water storage. The low-level outlet gate remains closed
during normal pool. The penstock gate, at the lake, remains open
and flow is regulated by a valve at the water wheel within the
factory.

b. Description of Any Formal Warning System in Effect -No
formal warning system is in effect.

4.2 MAINTENANCE PROCEDURES

a. General - The owner performs regular maintenance of the dam
which includes cutting the grass and brush on the dam. The owner
performs periodic informal inspections of the dam.

b. Operating Facilities - Low-level and penstock gates are
operated periodically and maintained as needed by the owner. The
penstock valve at the water wheel is also operated and maintained
periodically.

4.3 EVALUATION

The operation and maintenance procedures are generally fair. A
formal program of operations and maintenance procedures should be
implemented, including documentation to provide complete records
for future reference. Also, a formal warning system should be
developed and implemented within the time frame indicated in
Section 7.1lc. Remedial operation and maintenance recommendations
are presented in Section 7.
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SECTION 5: EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 GENERAL

The Bevins Pond Dam watershed is 4.63 square miles of rolling,
wooded terrain. Pocotopaug Lake, an upstream impoundment, con-
tributes a significant reduction in peak inflows to Bevins Pond.

The dam is an earth embnakment with a masonry spillway. It is
basically a low surcharge storage - high spillage type project.
The available storage reduces the outflow from a Probable Maximum
Flood (PMF) from 3800 cubic feet per second (cfs) to 3700 cfs but it
does not create a significant redution in the % PMF inflow of 1200
cfs.

5.2 DESIGN DATA

No computations could be found for the original design of the
dam.

5.3 EXPERIENCE DATA

The emergency spillway was dug when the dam began overtopping
in 1938.

5.4 VISUAL OBSERVATION

The top of the dam embankment, at elevation 463.3, slopes down
to low points from the right and left of the spillway. The right
low point is at elevation 461.3 and the left is at elevation 461.8.

5.5 TEST FLOOD ANALYSIS

Based upon the U.S. Army Corps of Engineers "Preliminary
Guidance for Estimating Maximum Probable Discharges”™ dated March,
1978; the watershed classification (Rolling), the watershed area of
4.63 square miles, and the reduction in flows contributed by
Pocotopaug Lake a PMF of 3800 cfs or 820 cfs per square mile is
estimated at the damsite. In accordance with the size (small) and
hazard (high) classification, the range of test floods to be
considered is from the % PMF to the PMF. Based on the degree of
hazard associated with a breach of the dam, the test flood for
Bevins Pond Dam is equivalent to the PMF. The pond level at the
start of the test flood is considered to be at elevation 459 at the
top of the stop planks. The peak outflow for the test flood is
estimated at 3700 cfs and this flow will overtop the lowest point of
the dam by 2.5 feet. Based on hydraulics computations, the
spillway capacity is 250 cfs (with the pond elevation at the lowest
point of the dam) which is equivalent to 6.8% of the routed test
flood outflow (Appendix D-7).
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5.6 DAM FAILURE ANALYSIS

The dam failure analysis is based on the April, 1978 Army Corps
of Engineers "Rule of Thumb Guidance for Estimating Downstream Dam
Failure Hydrographs®". With the pond level at the lowest point of
the dam, peak outflow before failure of the dam would be about 250
cfs and the peak failure outflow from the dam breaching would total
about 31,000 cfs. A breach of the dam would result in a rise in the
water level of the stream at the initial impact area, from a
negligible depth just before the breach to a depth of about 11 feet
shortly after the breach. This rapid, 11 foot increase in water
level will inundate the Bevins Manufacturing Company's complex
located immediately downstream of the dam by 6 or more feet,
possibly causing the loss of more than a few lives as well as
substantial economic loss (Appendix D-9). Based on the dam failure
analysis, Bevins Pond Dam is classified as a high hazard dam.
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SECTION 6: EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL OBSERVATIONS

The visual inspection did not reveal any indications of imme-
diate stability problems. There are areas of seepage, deteriora-
tion, and erosion, as described in Section 3, however they are not
considered stability concerns at the present time.

6.2 DESIGN AND CONSTRUCTION DATA

No information was available.

6.3 POST-CONSTRUCTION CHANGES

During heavy rains in 1938 the dam was overtopped near the left
abutment and the emergency spillway was constructed. When the
water subsided repairs were made to the eroded area where the
overtopping had occured. Two 4" PVC pipes were installed along the
downstream toe of the dam to carry water from the wet area at the
left abutment to the spillway channel (See Sheet B-1l). These
repairs represent an improvement in the stability of the dam.

It is not known if the permanent stop planks on the spillway
crest were included in the original design of the dam or added at
some later date. Nor is it known if their effect on the stability
of the spillway was ever assessed.

6.4 SEISMIC STABILITY

The dam is in seismic Zone 1 and according to Army Corps of
Engineers Recommended Guidelines, need not be evaluated for seism.c
stability.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 PROJECT ASSESSMENT

a. Condition - Based upon the visual inspection of the site
and past performance, the project appears to be in fair condition
with areas which require maintenance, repair and monitoring. No
evidence of immediate structural instability was observed in the
dam, spillway, or appurtenant structure.

Based upon "Preliminary Guidance for Estimating Maximum
Probable Discharges®™ dated March 1978, the watershed area and
classification, and hydraulic/hydrologic computation, the peak
inflow to the reservoir is 3800 cfs; peak outflow is 3700 cfs with
the lowest point of the embankment overtopped by 2.5 feet. The
spillway capacity to the low point of the embankment is 250 cfs
which is equivalent to approximately 6.8% of the routed test flood
outflow,

b. Adequacy of Information - The information available is such
that an assessment of the condition and stability of the project
must be based solely on visual inspection, past performance and
sound engineering judgement.

c. Urgency - It is recommended that the measures presented in
Section 7.2 and 7.3 be implemented within 1 (one) year of the
owner's receipt of this report.

7.2 RECOMMENDATIONS

It is recommended that further studies be made by a registered
professional engineer qualified in dam design and inspection
pertaining to the -following items. Recommendations made by the
engineer should be implemented by the owner.

1. A detailed hydraulic/hydrologic analysis of the adequacy of
the project discharge and existing outlet facilities. This
analysis should include investigating the advisability of
removing the permanent stop planks for increased spillway
capacity and an evaluation of the adequacy of the emergency
spillwvay.

2. Regrading of the upstream slope and placement of riprap to
prevent further erosion due to wave action. ‘

3. Regrading of the downstream slope to a more uniform in-
clination. Slopes should then be mulched and seeded to
prevent erosion.

4. A complete geotechnical and hydraulic rehabilitation and
stabilization of the emergency spillway.
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8.

9.

Inspection and evaluation of the low-level and penstock
conduits and gate valves.

Determination of the existence of toe drains. If toe
drains exist they should be evaluated and replaced if
necessary.

Determination of the origin and significance of wet areas
at the toe of the dam.

An assessment of the effect of the stop planks on the
stability of the spillway.

Repair of the spillway bridge deck.

7.3 REMEDIAL MEASURES

a.

Operation and Maintenance Procedures - The following

measures should be undertaken by the owner within the length of
time indicated in Section 7.l.c, and continued on a regular basis:

1. Round-the-clock surveillance should be provided during
periods of heavy precipitation or high project dis-
charges.

2. A formal program of operation and maintenance pro-
cedures should be instituted and fully documented to
provide accurate records for future reference.

3. A comprehensive program of inspection by a registered
professional engineer qualified in dam inspection
should be instituted on an annual basis. Prior to the
inspections, the pond level should be lowered enough to
allow for inspection of the masonry spillway under no
flow conditions.

4. Cracks in the concrete of the spillway training walls
should be repaired.

5. Grass growing through the joints of the wing walls
should be removed and joints repointed.

6. The vegetative cover on the dam should be made denser
to prevent further erosion of slopes.

7. Gatehouses should be painted.

8. At the right abutment, on the downstream slope, trees
and brush should be removed.
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9. The valve for the 36 inch penstock should be operated
from the upstream side of the dam to relieve pressure

on the conduit through the dam.

7.4 ALTERNATIVES

This study has identified no practical alternatives to
above recommendations.
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) VISUAL INSPECTION CHECK LIST Ve
PARTY ORGANIZATION

PROJECT_(Seving ftiond Oom DATE: _July 2, /989 o
| TIME: _7..20 _AM — | ‘
. WEATHER: 7" Susnany -

W.S. ELEV.45°9°U.S. DN.S!
| = PARTY: INITIALS: DISCIPLINE: b

l. ler Heynen L Ca bnica/

2. ZImethy Kavavasght K Cobn Geotechaical .

3. fctor Morgne 21 odo Hydraulics

4. Lobertl Jabn RJ Labn &dmg/::i

5. Zimatdy Kevenavgh K Cobn Sicviy i .

6. packe Aerman M Cabhn Sucwex |

PROJECT PEATURE INSPECTED BY REMARKS

1. ~ o .

2. 295t Loco- /e? . % lea !

3.3 ek Penctock LU, TK HM, RS =  fos |

b Masonry Spilluay K TK HM, L) foic conditon ‘

5.

6.

7.

(

8.

9.

10.

_ (

11.

12,

A=/




PERIODIC INSPECTION CHECK LIST
Page A- 2

PROJECT _Cecvins [ond Dam

PROJECT FEATURE £ . 2/ pmbocopnhkem . *

AREA EVALUATED

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Iateral Movement

Vertical Alignment

Horizontal Ali_gment

Condition at Abutment and at ConchtJ
Structures

Indications of Movement of Stmcturaﬂ
Items on Slopes

, Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection-Riprap Failured

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils
Foundation Drainage Features
Toe Drains

Instrumentation System

DATFE. 2-2 € .

vy CHTE M, KL

CONDITION

4£3.& £

dsep L
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Nonrne oérerve/

7A
Heavy brush ardd Free 7mu/7‘
ot righ?* ab.rment

A//A

Minimal (Area F}nced)

/\/anc ob Servca/

Yp streom s'/épé lacking e rof
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PERIODIC INSPECTION CHECK LIST
. Page /- 3

PROJECT LPevins (ond Pom ’ DATE 7-2- SO
PROJECT FEATUREMY .ol Loge ~leve! Outl=t gy £2¢ 7K HM LI
A 1 £

—_—

AREA EVALUATED CONDITION

OUTIET WORKS-OUTLET STRUCTURE AND

OUTLET CHANNEL
Masonr Faire water (lowmne over spillway
General Condition of Cemeretsd made it impoessible 76 check Gor socpage
Ru st Sﬁ;n;;ﬁ on sp. /sy Qpron

Rust or Staining i Area of lowdevef outlet.
Spalling NA |
Erosion or Cavitation NA

Visible Reinforcing | ~NA

linch decw Flow o€ we ter

Any See e or Efflorescence )
4 pag ﬂfoush -1 Jrpwa ope.

Oondition at Joints N
Drain Holes NA
Channel Fair
Loose Rock or Trees Overhanging Nene
Channel
Condition of Discharge Channel forr - Grass Grow:ng From
Join tPr of ma_ra’,fy chbanmnne /
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PROJECT Gev.n.s fond Lom

OUTIET WORKS-OUTLET STRUCTURE AND
OUTLET CHANNEL

General Condition of Concrete
Rust or Staining |
Spalling

Erosion or Cavitation
Visible Reinforcing
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Drain Holes

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

PERIODIC INSPECTION CHECK LIST
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' PERIODIC INSPECTION CHECK LIST

Page -5
% PROJECT [Sevenn s o/ /Do 0srr DATE 2-7-8o
PROJECT FEATURE Masonry Spillway . By PHTEHM K]
' ¥ 7 7
AREA EVALUATED CONDITION
—— ———— . - --——-—-——-————-———_._—__#
QUTLET WORKS-SPILLWAY WEIR‘ APPROACH
B AND DISCHARGE CHANNELS
t
a) Approach Channel
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APPENDIX B

ENGINEERING DATA AND CORRESPONDENCE
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APPENDIX C
DETAIL PHOTOGRAPHS
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Photo 1 - Upstream siope of dam and gatehouse
structures (7/7/80).
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Photo 2 - Downstream slope to right of spillway.
Note boulders, erosion, and irregularities of
slope (7/7/80).
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structure. Note 24"
spillway wall (7/7/80).

Photo 5 - Downstream side of masonry spillway
low-level outlet at toe of

LY

Photo 6 - Spillway channel (7/7/80).
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Photo 7 - Cracks and displacement of right
spillway training wall (7/7/80).

8

, + ) N ) N
Photo 8 - Possible right toe drain, 5 inch clay,

outlet pipe. Note orange clayey residue build-up
in pipe and on wall.
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MAXIMJM PROBABLE FLOOD TNFLOWS
NED RESERVOIRS

Project Q D.A. MPF
(cfs) (sq. mi.) cfs/sq. mi.

1. Hall Meadow Brook 26,600 17.2 1,546
2. East Branch 15,500 9.25 1,675
3. Thomaston 158,000 97.2 1,625
4. Northfield Brook 9,000 5.7 1,580
5. Black Rock 35,000 20.4 1,715
6. Hancock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 940
9 Barre Falls 61,000 55.0 1,109
10. Conant Brook 11,900 7.8 1,525
11. Knightville 160,000 162.0 987
12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1,400
14. Mad River 30,000 18.2 1,650
15. Sucker Brook 6,500 3.43 1,895
16. Union Village 110,000 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157,000 158.0 994
19. Ball Mountain 190,000 172.0 1,105
20. Townshend 228,000 106.0(278 total) 820
21. Surry Mountain 63,000 100.0 630
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88,500 175.0 505
24. East Brimfield 73,900 67.5 1,095
25. Westville 38,400 99.5(32 net) 1,200
26. West Thompson 85,000 173.5(74 net) 1,150
27. Hodges Village 35,600 31.1 1,145
28. Buffumville 36,500 26.5 1,377
29. Mansfield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928

31. Franklin Falls 210,000 1000.0 210 ° ol

32. Blackwater 66,500 128.0 520 - 7

33. Hopkinton 135,000 426.0 316 '

34. Everett 68,000 64.0 1,062

35. MacDowell 36,300 44.0 825 ,
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MAXIMUM PROBABLE FLOWS
BASED ON TWICE THE
STANDARD PROJECT FLOOD
(Flat and Coastal Areas)

River

Pawtuxet River

Mill River (R.I.)
Peters River (R.I.)
Kettle Brook
Sudbury River.
Indian Brook (Hopk.)
Charles River.
Blackstone River.

Quinebaug River

SPF
(cfs)

19,000
8,500
3,200
8,000

11,700
1,000
6,000

43,000

55,000

iii

D.A.
(sq. mi.)

200
34
13
30
86

5.9

184

416

331

vl
(cfs/sq. mi.)

190
500
490
530
270
340

65
200
330
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ESTIMATING EFFECT OF SURCHARGE STORAGE
ON MAXIMUM PROBABLE DISCHARGES

INFLOW

Qp1

OUTFLOW-

STEP 1: Determine Peak Inflow (Qp1) from Guide
Curves.

STEP 2: a. Determine Surcharge Height To Pass
“Qp1'. '
b. Determine Volume of Surcharge
(STOR1) In Inches of Runoff.
c. Maximum Probable Flood Runoff in New
England equals Approx. 19’ Therefore:

Qp2 = Qp1 X (1 — S:SR'l

STEP 3: a. Determine Surcharge Height and
““STOR2"" To Pass ''"Qp2"’
b. Average ''STOR1"' and '""STOR2'' and
Determine Average Surcharge and
Resulting Peak Outflow ""Qp3’’.
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SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 3: a.

STEP 4: a.

Determine Surcharge Height and
"'STOR2" To Pass '"Qp2"

. Avg ''STOR1"' and ''STOR2'"' and

Compute ''Qp3'’.

. If Surcharge Height for Qp3 and

""'STORAvG'' agree O.K. If Not:

Determine Surcharge Height and
""STOR3'' To Pass '"Qp3’’

. Avg. ""Old STORAvG'' and ''STOR3"

and Compute '""Qpas’

. Surcharge Height for Qpa and

""New STOR avg'' should Agree
closely
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SURCHARGE STORAGE ROUTING ALTERNATE ]

sz - Qpi X(] —

Qp2 = Qpt — Qp1 (STOR

FOR

2]
°
N

STOR
19

19

KNOWN Qp1 AND 19" R.O.

STOR
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"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

'/' QpT =28

STEP ): 0ctermine or ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.
STEP 2: oetermine PeAk FAILURE OUTFLOW (Qpy)-
3
Qp; = e/z,’ wa'i' Yo /z

Wy = BREACH WIDTH - SUGGEST VALUE NOf GREATER THAN 40% OF DAM
LENGTH ACROSS RIVER AT MID HEIGHT.

Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE,

STEP 3: using uscS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: estimare Reach UTFLOW (Q,,) USING FOLLOWING ITERATION,
A. APPLY Qy) TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

VOLUME (Vy) IN REACH IN AC-FT. (NOTE: IF Vy EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.)
B. OETERMINE TRIAL sz.

Qp,(TRIAL) = Qp, (1-§)
C. COMPUTE V, USING Qyp (TRIAL).
D. AVERAGE Vy AND V, AND COMPUTE sz.

Qp, = Qp, (1- 47

STEP S: ror succeenInG REACHES REPEAT STEPS 3 AND 4.
APRIL 1978
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APPENDIX B

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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